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1. Twenty-two children were studied as inpatients at a Nigerian Hospital.
2. They were divided into four groups on the basis of weight for age: I, adequately nourished, acutely infected; 11, moderately under weight, acutely infected; Ill, malnourished, chronically infected; IV, malnourished, uninfected.
3. Urinary nitrogen excretion was highest in group I and lowest in groups I11 and IV. Urinary creatinine was highest in group I, but did not differ significantly in groups 11,111 and IV. The excretion of 3-methylhistidine closely paralleled that of creatinine. It is suggested that the high rates of creatinine and methylhistidine excretion in group I resulted in part from destruction of muscle. 4 . Rates of whole body protein turnover were measured by administration of a single dose of ['SN]glycine with measurement of the excretion of 15N in urinary NH3 for the next 9 h.
5. Rates of protein synthesis and breakdown were very high in infected children of groups I and 11. Although rates were lower in the malnourished groups, in infected children of group 111 they were nearly twice as high as in the uninfected group 1V. The net balance of protein (synthesis minus breakdown) was negative in group I, less negative in group 11, zero in group I11 and positive in group IV. 6. Repeat measurements in group I during recovery from infection showed a decline in rates of excretion of nitrogen, creatinine and 3-methylCorrespondence: Dr A. M. Tomkins, Clinical Nutrition and Metabolism Unit, London School of Hygiene and Tropical Medicine, 4 St Pancras Way, London NW1 2PE.
histidine. Rates of protein synthesis and breakdown declined and the protein balance became less negative, but these changes were not statistically significant.
7. Multiple regression analysis of the results of all groups taken together showed independent contributions to rates of protein metabolism from infection and nutritional state, especially plasma albumin.
It was concluded that infection caused a rise

Introduction
The interaction of malnutrition and infection is well recognized as a cause of high mortality in infants and children in developing countries, but much remains to be learnt about the underlying mechanisms. In Northern Nigeria, where this work was done, seasonal changes in health status emphasize the importance of environmental factors [ 11.
As elsewhere, clinical malnutrition is often precipitated by measles [2] , other systemic infections [3] or diarrhoea [4, 5] . The quantitative effect of recurrent episodes of infection on growth and body weight has been well documented [6] .
At least three factors are involved: decreased food intake [7] ; impaired absorption of nutrients and increased intestinal losses in diarrhoea1 diseases [8] ; metabolic changes leading to loss of body nitrogen. The mechanism of the so-called 'catabolic' nitrogen loss, originally described by Cuthbertson [9] in patients after trauma and burns, has been investigated by isotopic methods in a number of centres [ 10-1 51. The particular question addressed was whether the negative nitrogen balance results from increased protein breakdown, decreased protein synthesis or a combination of both. Ingeneral, the subjects of such studies in developed countries have been well nourished.
The purpose of the present investigation was to examine the mechanism of nitrogen loss in patients, young children, who are particularly vulnerable and in whom the effects of infection are complicated by underlying malnutrition. The work was done in a rural hospital. Under these conditions the methods used have to be simple. In a previous study [16] we examined changes in nitrogen metabolism during pyrexia induced by vaccination. Rates of protein turnover were calculated from the ' ' N content of ammonia in urine collected over 9 h after a single dose of [''N]glycine. Although the fever was mild and all the subjects were well nourished and taking food, there was nevertheless a significant increase in rates of both synthesis and breakdown, especially the latter.
We recognize the theoretical limitations of this simplified method of measuring whole body protein turnover [ 171 but it was the only one which could be used in children with the facilities available. The results provide supporting evidence that the method does in fact give useful information about changes in nitrogen metabolism.
Patients and methods
Patients
All children were in-patients in the paediatric ward of the Ahmadu Bello University Hospital, Malumfashi, N. Nigeria. For initial analysis they have been divided into four groups according to the presence or absence of infection and the degree of malnutrition on the Gomez scale [ 181, as modified by Bengoa, according to which all children with oedema are classified as grade I11 malnutrition. It was not possible to study a control group of uninfected well nourished children. The groups were as follows.
Group I. Five children with acute systemic infection (measles) in whom symptoms had been present for less than 6 days, and who were mildly undernourished (between 90% and 75% of standard weight for age [ 191.
Group II. Six children with acute systemic infection (pneumonia in three, septicaemia in two, malaria in one) who were moderately underweight (75-60% of standard weight for age). Symptoms had been present for less than 5 days.
Group III. Six malnourished children in whom symptoms of a febrile illness had been present for several weeks (pneumonia in four, septicaemia in one, post-measles syndrome in one). Five of these children presented as kwashiorkor and one as marasmus. The diagnosis of kwashiorkor was based on the presence or absence of oedema [20] . These children were not only more severely malnourished than those of the preceding groups, but their infections were less acute.
Group IV. Five children, four with kwashiorkor and one with marasmus, who had previously attended the local maternal and child health clinic where antibiotics had been administered and outpatient rehabilitation attempted. They had been admitted to hospital for more intensive nutritional therapy and at the time of the study had no clinical, laboratory or radiological evidence of infection.
The characteristics of the groups are summarized in Tables 1 and 2 .
In the children of group I the metabolic studies were repeated after 4-6 days, when they had recovered or partially recovered from their acute febrile illness. In the other groups only a single study was possible.
Most of the patients in groups I, I1 and I11 had received inadequate nutrients or fluids during the few days before admission because of loss of appetite caused by their infection. Rehydration of the children was achieved by a combination of oral and intravenous fluids. Antibiotics were administered to all children (either ampicillin or chloramphenicol, 125 mg every 6 h). Nutrient intake was provided by a formula diet. Where possible it was given orally but when intakes were inadequate because of severe anorexia, painful oral lesions or vomiting, a naso-gastric tube was used.
After adequate hydration and nutrient intake had been achieved the following experimental protocol was performed. Parental permission was obtained, in accordance with the proposal for this study, which had been approved by the Ethics Committee of the Faculty of Medicine, Ahmadu Bello University, Zaria.
Study protocol
Formula feeds were given hourly during the study and urine was collected in Hollister adhesive bags with tubing arranged so that urine drained immediately after voiding into bottles containing HCl (1 mol/l) and Hibitane (ICI Ltd, Macclesfield, Cheshire, U.K.). Immediately after the third feed (i.e. 2 h after the start of the study) urine which had drained into the bottle was collected and used to measure the baseline abundance of "N. All urine passed for the next 9 h was collected in separate 3 h specimens. As soon as the 9 h urine collection was established a slow intravenous injection of 20mg of ['5N ]glycine, made up in 20 ml of sodium chloride solution (1 54 mmol/l: saline) and sterilized by Millipore filtration, was given over 60 min. Thereafter the administration of the feed (which provided 70 mg of N/kg body weight and 100 kcal/kg body weight) and urine collection were personally supervised by one of us (A.M.T.). The excretion of "N in urinary ammonia and the total excretion of nitrogen, ammonia, creatinine and 3-methylhistidine were determined as previously described [21] .
The excretion of ' ' N in ammonia in the urine passed during the 9 h after the start of the injection of ["Nlglycine was used as previously described to calculate rates of whole body flux of nitrogen from which rates of protein synthesis and breakdown were derived [ 16,221.
Statistical analyses
For the initial clinical grouping it was necessary to use an objective system of classification, such as that of Gomez et al. [18] , although it is recognized that the cut-off points are arbitrary. The interrelationships are clearly complex, both within and between the different sets of variables: the measures of nutritional state, infection and different aspects of protein metabolism. A rather detailed statistical analysis has therefore seemed appropriate, in which three questions are addressed. The first is the extent of the differences between the four clinical groups, arbitrary though their definition may be. These differences have been examined by standard t-tests and by one-way analysis of variance. The second question is the relationship between the different variables within each set. This has been examined by simple correlation. The third question is the relationship between the 'input' variables, measures of nutritional state and infection, and the 'output' variables, protein turnover and metabolite excretion. This question has been examined by stepwise multiple regression analysis, in which it is assumed that all variables are continuous, and the arbitrary groupings are avoided.
Results
Measures of nutritional status and infection
Tables l(a) and ( b ) summarize the measures of nutritional state in the four groups and give the correlations between these measures. One-way analysis of variance established that the groups differed significantly in weight for age, weight for height and plasma albumin concentration, but not in age or in height for age.
The correlations of Table 1 (b) show that the nutritional variables represent qualitatively different aspects of nutrition. Thus weight for height (wasting) and height for age (stunting) are completely independent in the present data (r = 0.15, not significant). There were no significant differences between the groups in height for age, although the height deficit was least in group I11 and greatest in group IV. From Table l(b) it can also be seen that albumin concentration overlaps with weight for age and with weight for height, but not at all with height for age.
The findings for the groups on the measures of infection are given in Table 2 (a) and (b). In contrast with the measures of nutritional state the consistently significant correlations and extent of overlap confirm that temperature, pulse rate and leucocyte count in the present data are related measures of the same body state. As will be seen it was found in multiple regression analyses that body temperature could be used as a proxy for all of them. It follows that all three measures of infection give a similar pattern of differences between the groups. Each of the three infected groups differed significantly from the uninfected group in body temperature, pulse rate and leucocyte count, at probabilities ranging from P < 0.05 to P < 0.001.
In the infected children the body temperature was significantly higher in group I than in group I1 (P<O.OOl) or group I11 (P<O.OOOl). In the severely malnourished children the difference in temperature between groups I11 and IV was again highly significant (P< 0.001). These results strongly suggest that although the malnourished child does mount a response to infection, this response is impaired. 
Excretion of nitrogen, creatinine and 3-methylhistidine
Descriptive statistics and probabilities . from one-way analyses of variance are given in Table 3 . Correlations for these data together with those for protein turnover (Table 4 ) are shown in Table 5 .
The children of group I excreted significantly more N than those of the other groups (P < 0.02), and the children of group I1 excreted more than those of groups 111 and IV (P < 0.05). There was no significant difference between these last two groups. There was also no correlation between N intake and excretion ( Table 5 ).
The pattern of output of methylhistidine and creatininc differed in some respects from that found for nitrogen. Group I excreted significantly more of both metabolites than any of the other groups (all comparisons P < 0.001). For methylhistidine there was no significant difference between groups I1 and 111, whereas group IV children excreted less (grouped comparison P<0.05).
The excretion of creatinine did not differ significantly in groups 11, I11 and IV.
.From the correlations in Table 5 it can be seen that there was an extremely close relationship between the excretion of creatinine and of methylhistidine, with 90% common variance. The implications of this are considered in the Discussion section. There were also significant relationships between both these measures and N excretion, with common variation of about 64% for creatinine and 48% for methylhistidine.
Protein synthesis and breakdown
Rates of protein synthesis and breakdown are shown in Table 4 . They did not differ significantly between groups I and 11. Both synthesis (P < 0.05) and breakdown (P<O.Ol) rates were lower in groups 111 and IV. The differences between these two groups of severely malnourished children were not significant, in spite of the fact that rates of both synthesis and breakdown were almost twice as high in the infected as in the uninfected children.
The difference between synthesis and breakdown may be called for convenience the "protein balance'. This balance was significantly negative in group I (P < 0.01) and group I1 (P < 0.05). It was zero in group 111 and significantly positive in group IV (P<O.OOl). Although there are differ- 
Correlation coefficients for relationships between measures of nitrogen metabolism
The value for 3-methylhistidine excretion in one subject is missing and the sample size reduces to 2 1 for correlations with this variable. * P < 0.05, ** P < 0.01. n = 22. ences in protein intake between the groups these were not responsible for the differences in protein balance, synthesis or breakdown as they were not significantly associated (Table 5) .
FOIIOW-UP study
The results of the follow-up, compared with the initial measurements in group I, are shown in Table 6 . Within the short period of a week no change would be expected in the anthropometric variables, which are not shown. The mean plasma albumin concentration actually fell slightly, although the change is not significant. All three measures of infection decreased significantly, as did the excretion of creatinine and methylhistidine. Nitrogen excretion fell and there was a small decrease in protein synthesis and a decrease in breakdown, but the difference was only significant for breakdown (P<O.O5). The protein balance became less negative. Nitrogen metabolism in these children was therefore moving towards normal, but most of the variables measured were still raised, even though there was no longer evidence of infection.
Multiple regression analyses
Multiple regression analysis provides a means of testing the relationships between the nutritional, infectious and metabolic variables which is more realistic than comparisons between groups defined by arbitrary cut-off points. The measures of protein metabolism in Tables 3 and 4 were taken as dependent variables and were then predicted from the set of nutritional variables and the set of infection variables, considered jointly. Age and protein intake were included as control measures. For this analysis variables entered the equations in order of statistical importance; i.e. the variable which gave the best prediction entered first, the next best predictor was selected from the remaining variables after overlap with the first predictor had been removed, and so on. A variable was not introduced or retained if its introduction or retention did not aid prediction.
The results are shown in Table 7 . For all the metabolic measures, 60-80% of the variance could be accounted for by only two or three of the input variables. Synthesis and breakdown were best predicted by nutritional variables, particularly plasma albumin. The 'protein balance' and the excretion of N, creatinine and methylhistidine were determined largely by the infection variables.
This procedure produces the most reliable prediction but provides insufficient information on variables not in the equations. Variables might be omitted because they are not related to the dependent variable, or because they are highly related to the dependent variable but also to an independent variable already entered. Statistical importance might not match interpretative or clinical importance.
To obtain more information on the relative influence of nutritional and infection variables the multiple regression analysis was repeated with a hierarchical stepwise procedure. This had three levels. At the first level the dependent variable was predicted from the best combination of the infection variables; at the second level the nutrition variables were introduced to see what they would add after infection had been taken into account, and finally statistical control of unwanted effects from age and differences in protein intake was achieved by offering these variables for entry at the third level. This procedure was repeated with the nutrition variables available at level 1, the infection variables at level 2, and the control variables unchanged at level 3. The results are summarized in Tables 8 and 9 , where only the significant contributions are given, although all the variables listed were offered for entry in the analyses.
There were two main important findings. Firstly, the overlap between the measures in each set of independent variables was such that, in almost every case, once one of them had been taken into account little was added by a second variable from the same set. Thus, although all infection variables were equally available, temperature entered the equation first in every case but one, and once its effect had been taken into account the other infection variables had little to say. Once temperature or pulse had been introduced the information from the leucocyte count (on its own a good predictor of every dependent variable) was almost completely redundant. When the nutrition measures were introduced first (Table 8) plasma albumin was the first predictor for synthesis, breakdown ancl nitrogen excretion, and weight for height was best for prediction of the 'protein balance' and of creatinine and 3-methylhistidine excretion. The second main finding was that, despite the considerable overlap between the infection and nutrition variables, for most dependent variables there was a significant independent contribution from both sets. Thus, when infection was taken into account first, there were still significant contributions from the measures of nutritional state for synthesis, breakdown and the difference between them, and when nutritional state was taken into account first, significant contributions were still made by infection, but only marginally in the case of protein synthesis. For creatinine, 3-methylhistidine and nitrogen excretion, a significant contribution was made by the nutrition variables only when their entry was forced at level 1. Within levels, i.e. comparing infection entered second with nutrition entered second, the percentage of variance accounted for and the significance levels for the associated regression coefficients were marginally higher for the nutrition variables in the case of protein breakdown but there was no difference for synthesis. For N excretion, 'protein balance', creatinine and 3-methylhistidine the highest figures were for the infection variables.
Of subsidiary interest were the significant contributions from protein intake to synthesis, breakdown and 3-methylhistidine, confirming the necessity for control of differences from this source. Age was not significant.
It is well known that regression coefficients are unstable and can be upset by small changes in sample constitution or by the inclusion of additional, or fewer, relevant predictor variables. From exploratory analyses it seemed likely that if oedema were taken into account (and the insufficiency of malnourished subjects without oedema prevented this) both height for age and weight for age would have joined weight for height and albumin as significant contributors to a better defined representation of nutritional state. It seems likely, however, that whatever the change, one or other of the infection variables, most probably temperature or pulse, could be expected to carry all the information on that aspect of body state.
All of the analyses reported were repeated with the five subjects of group IV (malnourished, not infected) excluded. This gave a sample consisting of three groups in which all subjects had been diagnosed as infected, but who none the less (as can be seen from Table 2 ) varied in nutritional status. The results were substantially the same as for the analyses reported.
Discussion
The purpose of this study was to examine the interrelated effects of infection and malnutrition on protein metabolism and turnover in children. 
Protein turnover
Clearly no conclusions can be drawn unless the methods are accepted as valid. There are theoretical problems in the measurement of protein turnover with [''Nlglycine as tracer and urinary NH3 as end product [17, 22] . When different states are being compared, it is never possible to be certain that an apparent change in flux does not result from a change in the pattern of precursors of NH3, rather than from a real change in the rates of synthesis and breakdown. In particular, it might be supposed that differences in the amount of NH3 excreted might affect the labelling of NH3, and hence invalidate the estimates of flux. In these children the NH3 excretion was quite variable within each group, and although it tended to be higher in the better nourished groups with a higher rate of apparent protein turnover, the differences were not significant. We have investigated this question in more detail in other studies and have found that with [''Nlglycine as precursor the ' ' N abundance in urinary NH3 is essentially unrelated to the amount of NH3 excreted (Waterlow ef al., unpublished work).
One can have more confidence in the results if an independent estimate of the flux is made from the labelling of a second end product, urea [23] , but this was not possible in the present study.
Since rates of protein synthesis and of amino acid oxidation alter rapidly with changes in food supply [24] , another possible source of error would be failure to control the intake over the 9 h of the test. Control of food intake was difficult in severely ill children but, by regular administration of formula feeds, it was possible to estimate it reliably. The multiple regression analysis ( Tables 7, 8 and 9) showed that protein intake made a small but significant contribution to the variance of turnover rate, independent of infection and nutritional state.
In the last analysis, as has been pointed out [22] , in the absence of an absolute measure of protein turnover rate in vivo, the validity of conclusions must be judged by their internal and external consistency. It is some evidence of internal consistency that there were significant differences in rates of protein turnover in groups defined on independent clinical grounds. External consistency is shown by the general agreement with the results of other studies. The ["N]glycine-NH3-end product method has been used in two investigations in subjects of different types from those described here. In one study, a fever produced by vaccination in healthy well-nourished adults was accompanied by a significant increase in protein turnover [ 161. In another, on patients with inflammatory bowel disease, protein turnover rate was positively correlated with the degree of inflammatory activity, as assessed principally by the erythrocyte sedimentation rate (J. Powell-Tuck, P. J. Garlick If the methods are accepted as valid, the present results lead to three conclusions about the effects of infection and malnutrition on protein turnover in children: (1) infection causes a rise in rates of both synthesis and breakdown of protein; (2) breakdown increases more than synthesis, leading to a net loss of nitrogen; (3) both these responses are reduced by malnutrition.
There are other situations in which rates of protein synthesis and breakdown, either in the whole body or in individual tissues, change more or less in parallel. A striking example of an increase in whole body protein turnover is shown by children during the rapid growth phase of recovery from malnutrition [25] . In this case, however, synthesis is greater than breakdown, and there is net retention of nitrogen. Similarly, in the muscle of young rats there is a high rate of protein breakdown, as well as of synthesis, compared with the rates found in older animals [26] . It has been suggested that this is an 'anabolic' increase in breakdown, necessary for the remodelling of myofibrils as the muscles increase in size [27] . It is tempting to speculate that, in contrast togrowth, infection produces a primary increase in protein breakdown, perhaps, in teleological terms, to make amino acids available for immune and cellular responses, and that the increase in synthesis is secondary, an attempt at homoeostasis. It is interesting that in the children of group I, when convalescing from infection, the rates of both synthesis and breakdown fell (Table 6 ), but the fall in breakdown was twice as great as the fall in synthesis. This would, perhaps, fit in with the idea of a primary change in breakdown as an acute response to infection. However, the concept must remain speculative until we have more knowledge of the mechanisms by which these rates are regulated and normally kept in step with each other.
The effect of malnutrition in reducing the 'catabolic' nitrogen loss in injury was also described long ago [28] , and it appears that it affects the response to infection in the same way. Whitehead and co-workers have emphasized the importance of infection in precipitating kwashiorkor [29] , and have shown that when this happens there is a reversal of the pre-existing hormonal patterns, so that the concentration of corticosteroids rises and that of insulin falls [30] . It would be interesting in future work to examine this question from the opposite point of view, and investigate the extent to which the hormonal pattern characteristic of a particular nutritional state influences the metabolic response to infection.
Within the severely malnourished groups (111 and IV) most but not all the children had oedema with hypoalbuminaemia. The numbers are t o a small for any conclusions to be drawn about the relation between clinical state (kwashiorkor or marasmus) and changes in protein turnover. It is noteworthy that the rates of protein turnover in the oedematous uninfected children of group IV are quite similar to those found in malnourished children in Jamaica, the majority of whom were not oedematous [25] .
Oeatinine and methy Ihistidine excretion
It is remarkable that the rates of excretion of creatinine and methylhistidine are so closely correlated (r = 0.97), considering that they are the endresults of different processes: the former, as is conventionally supposed, a static measure of muscle mass, the latter a dynamic measure of muscle protein breakdown [31] . It has been proposed that not all urinary methylhistidine is in fact derived from the breakdown of myofibrillar proteins in skeletal muscle [32] . However, the close correspondence between creatinine and methylhistidine excretion suggests that in our patients most of the methylhistidine was in fact derived from muscle. The molar ratio of methylhistidine/creatinine in the urine showed no significant difference between the groups (Table 3) , and was somewhat higher than the average value of 0.024 found by Ballard and co-workers [33] in normal boys aged 4 years and upwards. The ratio of 0.041 in our malnourished group IV is identical with that reported in undernourished Indian children [34].
The average rate of creatinine excretion in group IV children, extrapolated from 9 to 24 h, was 8.5 mg (75 pmol) day-' kg-I. This is quite similar to the values previously found in malnourished children in Jamaica [35] . The excretion rate in healthy well-nourished children of this age would be about 15 mg (133 pmol) day-' kg-'. It is quite impossible that the high rate of creatinine excretion in group I, about four times the normal rate, can simply be a reflection of a large muscle mass. It must presumably represent destruction of muscle, and consequent excretion of creatinine after formation from creatine. Support for this view comes from earlier experiments, in which the fractional rate of creatine excretion was doubled in rats with severe infection or after 4 days' starvation [36]. Increased creatinine excretion was also found after vaccination [ 161. This interpretation of increased destruction of muscle tissue is supported by the very high rates of methylhistidine excretion found in group I.
From a quantitative point of view. if destruction of a given mass of muscle involves both excretion of the creatine it contains and breakdown of its protein, one might expect about 1151.lmoI of creatinine to be excreted per g of muscle protein broken down. [The amount of protein broken down from 'extra' creatinine excretion has been calculated by two methods: (a) if, as is generally supposed, 1 kg of muscle 'produces' 50 mg (440pmol) of creatinine/day, and if the rate of conversion of creatine into creatinine is 2%/day [37], there would be 22 mmol of creatine/ kg of muscle, or 110 pmol/g of muscle protein, assuming that protein is 20% of muscle weight. (b) Direct measurements of the creatine content of muscle in children recovering from malnutrition have given a value of 3.12 mg of creatine/g wet weight = 119 pnol/g of muscle protein [38].] On this basis, the 'extra' creatinine excreted in group I (approx. 440 pmol day-' kg-') over and above that expected from the normal turnover of the creatine pool, would be accompanied by breakdown of some 4 g of muscle protein day-' kg-'. The total rate of muscle protein breakdown in this group, calculated from the excretion of methylhistidine [3], averaged 4.35 g day-' kg-', so that there is good agreement between the two methods of calculation.
These calculations sugges? that in group I children a large part of muscle protein breakdown was associated with actual destruction of muscle tissue. Any attempt to quantify this effect is probably very inexact; nevertheless, it is interesting to speculate whether the high rates of muscle protein turnover, based on methylhistidine excretion, may represent the joint effects of two different processes, one physiological (turnover) and one pathological (destruction). This extra destruction of muscle, if such it be, must be a short-lived response to acute infection, since after only 6 days of convalescence the rates of creatinine and methylhistidine excretion are both reduced by 60-70% ( Table 6 ).
In Table 10 we have estimated the absolute and fractional rates of muscle protein breakdown from the rates of excretion of methylhistidine on the assumption that all methylhistidine is derived from muscle. Calculation of the muscle mass is based on values for creatinine excretion, in malnourished and recovered infants, obtained in an earlier study [35] , since, as argued above, creatinine excretion in infection is not a reliable guide to muscle mass. Subtracting muscle protein breakdown from whole body protein breakdown gives an estimate of the amount of non-muscle protein broken down per day. If it is accepted that in the normal infant the rate of non-muscle protein turnover is about 5 g day-'kg-' body weight (see Table lo ), it appears that in the malnourishcd children of group IV this rate is greatly suppressed; in group 111 it is slightly greater than normal and in groups I and I1 very much greater. Thus the increased rate of breakdown which occurs in infection seems to involve not only muscle but other major tissues as well. It is to be regretted that we have no means of apportioning protein synthesis in the same way. It is possible that synthesis in visceral tissues is Calculated rates of b r e a k d o w n of muscle a n d non-muscle maintained at the expense of a reduction of synthesis in muscle.
